The sub-ambient heat capacity of thallium(I) n-hexanoate is characterized by transitions at 203. 
Introduction
Earlier related papers (1) (2) (3) (4) describe the low-temperature thermophysics of several alkali-metal salts of n-alkanoic acids by equilibrium adiabatic calorimetry. Indeed, still other investigators have concerned themselves with the thermophysical properties of the alkali salts mainly by d.s.c. as has been succinctly summarized by Franzosini and Sanesi."' Although the analogous thallium(I) n-alkanoates display the same manifold mesomorphism as do the alkali salts, they have been relatively neglected except in some recent studies of super-ambient heat capacities,'@ thermal stability, structural properties, etc. (7-' i) This paper details the results of a similar study on thallium(I) n-hexanoate, denoted hereafter as T16C. This compound has been studied extensively in the superambient region by both thermal@-') and microscopic"-') methods which show that T16C exists in several different solid phases and a mesomorphic liquid phase before 402 J. BOERIO-GOATES ET AL. transforming to the isotropic liquid. The known phase transitions (see table 1) can be summarized'@ as:
Crystal III = Crystal II = Crystal I = Mesomorphic liquid = Isotropic liquid 7,s: 389 K 412 K 422 K 500 K
The phase behavior below 300 K has not been investigated previously, however. In this paper, we report the existence of two new solid-to-solid transitions (presumably phase transitions) in T16C with transition behavior shown below.
Crystal V = Crystal IV = Crystal III T. WS' 203.5 K 280.3 K
Experimental
The sample of Tl6C used in our study was a portion of a batch prepared at the Universidad Complutense, Madrid, Spain, and used for super-ambient d.s.c. studies.@' The salt was obtained by reaction of purified n-hexanoic acid with thallium carbonate in methanol following the procedure of Meisel 
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recrystallized from (ethanol + ether). Infrared spectroscopic determinations showed no traces of water or free acid. A d.s.c. purity determination using fractional-fusion techniques yielded 99.97 moles per cent. (6) No detectable thermal anomaly is evident at the ice point nor at the melting temperature of hexanoic acid (271.15 K). This further attests to the purity of the sample.
The sample loaded into the gold-plated copper calorimeter W-62 had a mass of 53.480 g, corresponding to an amount-of-substance factor of 5.9746 with the molar mass of 319.52 g ' mol-l on the basis of the 1978 IUPAC relative atomic masses. The buoyancy corrections were calculated assuming a density of 3.0 g *cm -3. No crystallographic information on density is available for Tl6C or adjacent members of the homologous series. The closest member of the series for which the density is available is thallium acetate which has a density of 3.6 g*cme3. Following evacuation, 3.1 kPa of purified helium was added to the calorimeter to promote thermal equilibration; the calorimeter was then sealed via a screw cap which pressed a gold gasket against the circular knife edge of the calorimeter. The calorimetric measurements were made in the Mark X cryostat described previously. (l) The intermittent-heating adiabatic equilibrium method was utilized. The programming, data logging, and calorimetry were done by automated computerization as described elsewhere."" The adiabatic calorimetric results are seen to be in excellent agreement in the overlap region. Despite the fineness of division of the sample, its heat capacity represented 60 to 70 per cent of that of the (calorimeter + heater + thermometer + sample) ensemble over most of the temperature range but approached 95 per cent near 10 K.
Results
The experimental heat capacities are given in table 2 and plotted in figure 1. These results are listed in chronological order. Within a series, the temperature interval of The heat capacities given in transition include those for the lattice with the enthalpy-of-transition and entropy-of-transition increments incorporated at the transition temperatures by the procedure followed in the previous papers of a related series.'1-3'
Two first-order transitions were observed in the heat-capacity curve defined by our measurements. The details of the heat-capacity peaks are shown in figure 2 . Unlike the transformation behavior observed in some lower members of the alkali salts, reproducible heat capacities were obtained for both anomalies. The total enthalpy increments through the transition regions for the various series of determination are given in table 3. Insufficient results were available to calculate by corresponding states or other methods the lattice heat capacity necessary to obtain values for the A,,,Hk and At,,Si. Consequently, the lattice heat-capacity curve was estimated by inspection of the regions of normal heat capacity around each transition and extrapolated to the transition temperature. Significant excess heat capacity appears to be present for a large temperature region below both first-order peaks; hence, the large ranges given in table 3.
The enthalpies and entropies of transition in the two transformation regions were obtained as the difference of the appropriate integrations of the hand-drawn C,, ,lR curve and the estimated lattice heat-capacity curve. The A,,,HL and A,,,Si values are much larger than observed for the other solid-to-solid phase transitions, i.e.
